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Descrlptl n 

to provide such an agent which has inter aHa bradycardic Wjw* ^ , Ep 

R*'and R 5 are independently selected from hydrogen and (1-6C)aikyI; 
a „d the p„ e ny, ,in 9 a, pc*» 7 »*, one o, more o, •^^^^,^3^ 

(a) R 1 R 3 , R 4 and R 5 are methyl, and R 2 is ethyl; 

Within the specification it is to be understood that generic terms such as (1 -6C)alkyl encompass both the strait 

or sec-butyl, of which methyl is generally preferred, /«rwetoalkvlM-2Walkyl for 
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benzyl is generally preferred aYflmo i s cvclooropvl cyclobutyl, cyclopentyl or cyclohexyl. 

A particular .aloe k» H> when il Is cycloalkyl Is. tor 

"rJSS , is I.. .« examp te , a.* W-S** »' 

"Tpitola, valu. K, R 4 an, R= may a„ la. «. ««*.. d-Clky. such a, m.*„, «M. 

*" 'SS i.CS^b««- m«. W p.*sam .F> o, R> Is un 5;M l«u«.d,- 1 ,aa»on.o- W »a uM ,.ua<„., 

or a phenyl or benzene moiety include, by way of example: 

for halogeno, fluoro, chloro and bromo; 
for alkyl, methyl: ethyl and propyl; 
for alkenyl. allyl and 2-methyl-2-propeny1; 
for alkoxy, methoxy, ethoxy and propoxy; 
25 for alkylamino, methylamino and ethytamino; 

for dialkylamino, dimethylamino and diethylamino; 
for alkylthio, methylthio and ethylthio; 
for alkylsulphinyl, methylsulphinyl and ethylsulphinyl; 
for alkylsulphonyl, methytsulphonyl and ethylsulphonyl; and 
for alkylenedioxy, methylenedioxy and isopropylidenedioxy. 

It is generally preferred that R1 is alkyl, especially methyl. 
It is generally preferred that R 2 is alkyl, especially methy . 

Specific values for R 1 include, for example, hydrogen, methyl, emyi, propy. r 
drogen and methyl; for R* hydrogen and methyl. (1 -6 C )alkyl, (3-6C)cycloalkyl(1-4C) 

in one embodiment of the present .nventoi R ' » ^^TeSSSL hydrogen and (1 -4C)alkyl; and wherein 
alkyl. or benzyl; R* is (1 -6C)alkyl; R< and R* are '"dependen^ I'l^TuSbAutrf o is substituted by one or 
thepheny. ring at posKion 7 and/or the ^^^^^^SA d -4C)alkoxy. cyano, trifluorome- 

( 1 -4C)alkylsulphonyl and (1 -4C)alkylenedioxy. 

Particular and preferred values are the appro p Jte values given above. jndepende ntly selected from 

Conveniently, Ri is (1-6C)alkyl, R* •* »< ^^eTorl substituted by one, two, or three 

hydrogen and (1-4C)alkyl. and the phenyl nng at po t, °^ ^ u "|^ , (1 ^c )a itoxy. cyano, trifluoromethyl, 
substituents independently selected from halogeno "^^^Sliythl* 0 4C)alkylsul P hinyl. (1-4C) 
nitro, carboxy, (1 -4C)alkylamino, dialkylam.no of up to six carbon atoms, (1 4UjaiKy 
alkylsulphonyl and (i-4C)alkylenedioxy. 

tically-acceptable salt thereof, wherein: 

Ri is hydrogen. (1 -8C)alkyl or phenyl(1 -4C)alkyl; 

Sand R5 are indepentently selected from hydrogen and (l-6C)alkyl; 
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and «,ein «» pheny, *g a, pos«»n 7 anyone o, "^^^ZZZ^^ST^ 



75 



20 



thereof, wherein: 



R 1 is hydrogen or (1-6C)alkyl; 
10 R 2 is (1 -4C)alkyl (especially methyl); 

R3 is hydrogen or (1 -4C)alkyl; Ar^ikvi resoeciallv methyl): and wherein the phenyl 

R4 and R* are independent* selected from hydrogen ^^^^^^ u ^ independently selected 
ring at portion 7 may optionally be ('such as methoxy); 

from halogeno (such as fiuro, chloro or bromo), (1 -4C )alkyl (such as memyj ^ each , 

but excluding the compound and its pharmaceutically-acceptabte salts, in which R , n , rn a 

and R 2 is ethyl. 

Particular values are the appropriate values d f5ff.^ b ^ DOunds described in the acc0 mpanying Examples and 

of formula I which is selcted from: 

2 3-dimethyl-4-methylimino-7-pheny|.3H7H-pyrrolo[2,3-dlpyrimidine; 

2 3 5 6-tetramethyl-4-methylimino-7.phenyl-3H .7H.pyrrolo-[2,3-d]pyr,m K l 1 ne. 

2 s 2.3.5.6-tetram.lhy^ 

2 3 5 6-tetramethy W -n- P ro P ylimino-7- P hen y i-3H7H-py^ 

2 3 5 6-tetramethyl-4-ethylimino-7- P henyl-3H,7H-pyrrolo-[2,3-dlpynm d.ne 

^ItteSethyM-n^ 

3'.5;6-trimeth y i-4-imino-7-ph e nyl-3H,7H- P yrrolo-l2,3-d]pyrim.d.ne; 

(such as chioride. bromkie or iodide), ^ a ^^^7^res of organic chemistry already known to 
The compounds of the Invention may be obtained by standard Pf^era ° « procedures described in 
be applicable to the preparation of S^of pyrro.opyrimidines 

standard reference works and on the chemistry of the ^ ter ocycies compounds of formula I 

various generic radicals have any of the meanings defined hereinbefore:- 

(a) A compound of formu.a .. (in which the pheny. ring at position 7 .s su.tab.y substituted) Is reacted with an 

alkylating agent. 

of formula l, and th. phenyl ring "f^^^J^SS^r* Z is asuiable leaving gw A preyed 
=rl.e*isarne, P hy,g W ^ 

and * are hydrogen, ma, b. prepared. Jo, e ^2 E iS ,^ LCnyin g ax.no.aa. 
to •» ».nou s alagas are indicated .n S*erm A. a* Nn »W» ^^pj^ Tol tormala VII (in which ft. 
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(b)A P yr.m.d.n.um 8 a,tofthefo^ 
is X is a suitable leaving group Is reacted with an amine of the formula R NH 2 . 

^ is preferred that a compound of formula V is reacted wrth phosphorous oxych.orde, conveniently w*h heating. 

•*£ ^ ,e obtained by standard procedure, for^ampie , ujj -route ™ 

in Scheme B. Suitable reaction conditions for the various stages are .ndicated m Scheme B. and in Example 

™°ZS^^1o^ V may also be obtained by reaction of a compound o, « ZZn^Z 

wmmmsm 

reaction conditions for such procedures are well known in the chemical art. 



use in therapy. 
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As indicated above, the compounds ol the invention possess useful pharmacological properties and modulate the 
action of the sino-atrial node in warm-blooded animals in a beneficial, selective and medically useful manner so that 
the agents are useful in treating cardiovascular disorders associated with an inappropriately elevated heart rate and 
with minimal effects on other haemodynamic parameters such as blood pressure or cardiac output. 
5 Thus according to the present invention there is also provided the use of a compound of formula I (as herein 

defined), or a pharmaceutically-acceplable salt thereof, in the manufacture of a medicament fortreating cardiovascular 
disorders in warm-blooded mammals, such as man. 

The beneficial and selective effects of the cardiovascular system may be demonstrated using one or mor of the 
following standard laboratory techniques. 

10 a) Bradycardic effect (reduction in beating rate of the spontaneously beating Isolated guinea pig right atrium). 

This technique involves the dissection of the right atrium from a guinea pig heart, taking care not to damage the 
sino-atrial node region. The atrium is established in oxygenated (95% O z ; 5% C0 2 ) Tyrode's solution [containing 8.0g 

is NaCI 0 1 9g KCI. 0.025g NlgCI* 0.05g NaH 2 P0 4 , 1 .0g NaHC0 3 . 0.2g CaCfe and 2.7g glucose, per litre of deionised 
water] between two platinum spikes which are connected via an amplifier to a conventional rate-meter, triggered by 
the action potentials across the atrium. The preparation is bathed in oxygenated Tyrode's solution at 37 degrees Celsius 
and allowed to equilibrate for 30 minutes before the addition of a solution of the test compound in a mixture of dimethyl 
sulphoxide and Cremophor EL, diluted as required with Tyrode's solution. Further solutions of test compound are then 

zo added cumulatively at 1 5 minute intervals or when a steady-state beating rate has been attained. Th.s enables an IC* 
(i.e. the micromolar concentration required to reduce the beating rate by 20%) to be calculated. Typically, a compound 
of formula I will have an IC20 of 1 0 micromolar or less. 

b) Effect on contractile force of electrically stimulated isolated guinea pig left atrium. 

This technique involves the dissection of the left atrium from a guinea pig heart into oxygenated Tyrode's solution. 
The atrium is then clamped in a polyacrylate plastic holder containing two stainless steel stimulat.ng electrodes. The 
free end of the atrium (normally the atrial appendage) is attached with silk thread to an isometnc force transducer. The 
atrium is then set under a resting tension of 1g and is allowed to equilibrate in oxygenated Ty rode s solution for 20 

30 minutes before being stimulated into beating by application of 2.5 Hz, 3 mS pulses at 1 .5 times the threshold voltage 
(normally in the range 3-7 V). A solution (10* M or less) of the test compound [made up essentially as .n (a) above, 
but using physiological saline solution in place of Tyrode's solution] is then added and the effect on contractile force 
measured In this way a comparison of the effect with that of a control solution without any test compound can be 
obtained. Typically, at a concentration in the range 1 -30 micromolar compounds of the formula I show <15 ,0 reduction 

35 in contractile force. 



c) Bradycardic effect In the anaesthetised rat 

This technique involves the use of Wistar rats (Alderley Park strain) which are pre-anaesthetised by intravenous 
40 injection of alphaxalone/ alphadalone (1 .5ml per kg). A polyethylene cannula is inserted into the jugular vein and an- 
aesthesia is maintained by infusion of alphaxalone/alphadalone at a rate of 0.025-0.12 ml per kg per minute. A poly- 
ethylene cannula is also inserted into the carotid artery and connected to a pressure transducer filled wrth physiological 
saline solution. The arterial blood pressure signal is used to trigger an internally calibrated heart rate meter and the 
transducer is calibrated with a mercury manometer. The output of the heart rate meter and of the pressure transducer 
45 are then recorded simultaneously on a standard chart recorder. After cannulation, the rat preparat,on .s allowed to 
stabilise for 10 minutes. A solution of a test compound [made up as in (a) above, in a volume of 1ml per kg] is then 
administered via the venous cannula in four cumulative doses separated by 5 minute intervals. A group of five rats is 
used for each test compound. The effects on heart rate and blood pressure may then be determ.ned in comparison 

with those ol a control injection. 

Typically, a compound of formula I active using this procedure will require an i.v. dose of 5 mg/kg or less to produce 
a 30% reduction in heart rate (i.e. the ED30 dose). 

The beneficial effects of a test compound on the cardiovascular system, such as bradycardic effects without an 
adverse effect on heart force, blood pressure and or cardiac output, may also be determined ,n anaestheteed dogs 
and in dogs in which tachycardia has been induced by exercise. In general, the compounds of the invention show 
significant and predominantly selective bradycardic effects as evidenced by activity in at least two ol the above men- 
tioned test techniques. No overt toxicity is generally observed with the compounds of formula I in the above jn yjyo test 
techniques at doses several multiples of those at which significant bradycardic effects are seen. 

By way of illustration, the compound described hereinafter in Example 1 had an IC*, of <1xlO"6M in procedure (a) 



so 
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and had an ED^ of 1 .2mg/kg i.v. for reduction of heart rate in procedure (c). Other compounds of formula I exemplified 
hereinafter will in general show activity of the same general order. 

When used in the treatment of diseases of the cardiovascular system, such as myocardial ischaemia affecting 
warm-blooded animals (and in particular man), it is envisaged that a compound of formula I will be administered orally, 

5 intravenously or by some other medically acceptable route (such.as by inhalation, insufflation, sub-lingual or transder- 
mal means) so that a dose in the general range, for example, 0.01 mg to 10 mg per kg body weight is received. However, 
it will be understood that the precise dose administered will necessarily vary according to the nature and severity of 
the disease and the age and sex of the patient being treated. 

In general, the compounds of formula I (or the related pyrimidinium salts) will usually be administered in the form 

10 of a pharmaceutical composition that is, together with a pharmaceutical^ acceptable diluent or carrier. Thus, the 
present invention also provides a pharmaceutical composition which comprises a compound of formula I (as herein 
defined), or a pharmaceutically-acceptable salt thereof, in association with a pharmaceutically-acceptable diluent or 
carrier. 

A composition of the invention may be in a variety of dosage forms. For example, it may be in the form of tablets, 

75 capsules, solutions or suspensions for oral administration; in the form of a suppository for rectal administration; in the 
form of a sterile solution or suspension for administration by intravenous or intramuscular injection; in the form of an 
aerosol or a nebuliser solution or suspension, for administration by inhalation; in the form of a powder, together with 
pharmaceutical^ acceptable inert solid diluents such as lactose, for administration by insufflation; or in the form of a 
skin patch for transdermal administration. The compositions may conveniently be in unit dose form containing, for 

20 example, 5 - 200 mg of the compound of formula I. 

A composition may be obtained by conventional procedures using pharmaceutical^ acceptable diluents and car- 
riers well known in the art. Tablets and capsules for oral administration may conveniently be formed with a coating, 
such as an enteric coating (for example, one based on cellulose acetate phthalate) to minimise dissolution of the active 
ingredient of formula I in the stomach or to mask unpleasant taste. 

25 The compositions of the invention may also contain one or more agents known to be of value in the diseases or 

conditions of the cardiovasculature intended to.be treated. Thus, they may contain, in addition to the compound of 
formula I, for example, one or more other known agents selected from platelet aggregation inhibitors, prostanoid con- 
strictor antagonists or synthase inhibitors (such as thromboxane antagonists or synthase inhibitors), cyclooxygenase 
inhibitors, hypolipidemic agents, anti-hypertensive agents (such as an angiotensin converting enzyme inhibitors, renin 

30 inhibitors or angiotensin antagonists), inotropic agents, p-adrenergic antagonists, thrombolytic agents, vasodilators 
and calcium channel antagonists. 

In addition to their use in therapeutic medicine, the compounds of formula i are also useful as pharmacological 
tools in the development and standardisation of test systems for the evaluation of the new cardiovascular agents in 
laboratory animals such as cats, dogs, rabbits, monkeys, rats and mice. 

35 The invention will now be illustrated by the following non-limiting Examples in which : unless otherwise stated:- 

(i) evaporations were carried out by rotary evaporation in vacuo ; 

(ii) operations were carried out at room temperature, that is in the range 18-26°C; 

(iii) flash column chromatography was performed on silica gel (Merck Kieselgel Art. 9385, obtained from E Merck, 
40 Darmstadt, Germany); 

(iv) yields are given for illustration only and are not necessarily the maximum attainable by diligent process devel- 
opment; 

(v) proton NMR spectra were normally determined at 200 MHz in deuterated chloroformas solvent, using tetram- 
ethylsilane (TMS) as an internal standard, and are expressed as chemical shifts (delta values) in parts per million 

45 relative to TMS using conventional abbreviations for designation of major peaks: s, singlet: m. multiplet; t, triplet; 

br, broad; d.doublet; 

(vi) all end-products were characterised by microanalysis ! melting point (m.p.) and NMR; and 

(vii) conventional abbreviations are used for individual radicals and recrystallisation solvents, for example, Me = 
methyl, Et = ethyl, Pr = Propyl, Pr* = isopropyl, Bu = butyl, Bu' = isobutyl, Ph = phenyl; EtOAc = ethyl acetate, E^O 

so = ether, MeCN = acetonitrile, MeOH = methanol, EtOH = ethanol, Pr*OH = 2-propanol, H a O = water. 

Example 1 

2.3-dimethvl-4-methvlimino-7-phenvl-3H,7H-PVrrolo-f2,3-dlpyrimidine 

55 

A mixture of 2-methyl-4-methylamino-7-phenyl-7H-pyrrolo-[2,3-d]pyrimidine (0.5g, 2.1mM) and dimethyl sulphate 
(0.8g. 6.3mM) in dioxan (15ml) was heated under reflux for 18 hours. The mixture was cooled and then the solvent 
was removed by evaporation. The residue was purified by flash chromatography on ICN neutral alumina (32-63) using 
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as a whil* .olid (126ms). «f 160-161'C; tmcroanalysis, kaind. C. 71.2. H.5.9, K22JW, c, 4 n,4iN« 
?2S^^<£5W «««^ ^(IH.d.CH,. e. 9 7„H,4CH,, 7.340H. «*« ~~ 

icl 7 47{2H, complex, aromatic), 7.60(1 H, complex, aromatic). 

eSb: the site d alkylation was confirmed by conventional Nuclear Overhauser stud.es]. 
The starting material was prepared as follows:- 

white solid (11.85g, 68.8%), m.p. >270°C; microanalysis found. 0.48.6 H, 5.1 , N 14J I .o ^H 8 N 2 4 
>o o u e 1. m 1-5 fi°/- NMR- NaOD 2 45(3H, s, pyr midine-CH 3 ), 3.57(2H.s,CH 2 ). d.b/(jn,s,v^n 3 ;. 

flash column chromatography to yield a solid with m.p. 67-68 C, microanalysis, rouna. 
C 8 H 8 N 2 CI 2 0 2 requires C.40.9; H.3.4; N, 11.9%; NMR: 

2.7(3H.s,p y rimidine.CH 3 ), ^^^f OC "if 5 ?cetfcacid methyl ester (6.5g, 36mM) andaniline (4.7g, 49mM) 
methylene chloride (2 x 85ml). The organic J^^'^^S^SS by flash co.umn chromatog- 

flash column chromatography on silica (Merck 9385). dlDVrjmidine (2 64g , 44.6%) m.p. 

ben Z ylmethy.amino)-2-meth y .-6.oxo-7-phenyl-5.6-d l h^ JJJ 16.3°* NMR: 

81-84'C; microanalysis, found; C. 73^0 H 6.0;^ ^ ^^^^^^ 7.2-7.55(10H, 

DMSOde*. 2.3(3H, s, pynmidine-CH 3 ), 3.2(3H,s.N-om 3 ), J.yo^n.&.^w^n^, 

^0^ 

phere of argon, to a stirred mixture of ^^^^ a tambLt temperature 
t2,3-d].pyrimidine (1.6g. 4.6mM) in dry telrahydrofuran ^-^^ ^ pT^s adjusted to about P H7 
or 24 hours. The mixture was then added to ^"^^^^:^£^^ otgal ^ layers were 
using concentrated sodium hydroxide and then ^^^^ 

combined, dried and the solvent evaporated. The residue was purmec 1 oy 4 [N-benzyl- 
(Merck 9385), using a mixture of methylene chloride: *™2ZT£££ inme to^ o a pure solid with m p. 
meth y iamin 0 ).2.meth y .-7. P heny|.5.6-dihydr 0 .7H- P yr^ ° 75 6; H. 6.9; N, 16.8%. 

105-106'C; microanalysis, found; C, 75.5; H, ^\^^^ 0 ^f^SZ t N-CH 2 -CH 2 -), 4.18(2H,s, 
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A mixture of 4[N-benzylmethylamino)-2-methyl-7-phenyl-5,6-cJihydro-7H-pyrrob[2,3-d]pyrimidine from a repeat 
preparation (3.64g). ammonium formate (4.5g, approximately 2 Mol equivalents), 10% palladium on charcoal (0.38g) 
and absolute ethanol (150ml) was stirred at ambient temperature for 5 minutes and then heated under reflux for 22 
hours The mixture was cooled and the catalyst removed by filtration through diatomaceous earth. The filtrate was 

s concentrated by evaporation of the volatile material, and the residue was purified by flash column chromatography on 
silica (Merck9385) using ethyl acetate/hexane (20:60 v/v) followed by methanol/methylene chloride (5:95 v/v) as elutant 
to give a colourless syrup (1 .73g) which was used without further purtfication in the subsequent stage of the synthesis. 

A mixture of the colourless syrup (1 .73g), 30% palladium on charcoal (0.17g) and diphenyl ether (5ml) was heated 
under reflux for 15 minutes. The mixture was cooled. The catalyst was removed by filtration through diatomaceous 

to earth and the filtrate concentrated by evaporation of volatile materials to afford a solid. This solid was purified by 
recrystallisation from ethyl acetate/hexane (1:1 v/v) to give 2-methyl-4-methylamino-7-phenyl-7H-pyrrolo-[2,3-d] pyri- 
midine (1.37g) m.p. 202-203°C, microanalysis, found: C, 70.5; H, 5.9: N, 23.4%; C 14 H 14 N 4 requires: C, 70.6; H, 5.8; 
N, 23 5%; 

NMR: 2.49(3H,s,pyrimidine-CH 3 ) : 3.07(3H,d.NHCH 3 ), 6.72(1 H,d,N-CH=CH-) r 7.24(1 H,d : N-CH=CH-), 7.30(1 H,t,aro- 
is matic), 7.2-7.3(1 H, broad. NH), 7.48(2H,t,aromatic). 7.88(2H,d,aromatic). 

Example 2 

P.3-dimelhvl-4-methvlimino-7-phenyl-3H.7H-Dvrro lof2.3-dlPvrimidine hydrochloride 

Hydrogen chloride gas was passed into a solution of 2,3-dimethyM-methylimino-7-phenyl-3H,7H-pyrrolo[2,3-d] 
pyrimidine in hexane to give a precipitate. The precipitate was collected by filtration and dried to afford 2,3-dimethyl- 
4-methylimino-7-phenyl-3H,7H-pyrrolo[2,3-d] pyrimidine hydrochloride as a solid, mp 257-258'C 

25 Example 3 

2.3.5.6-tetramethvl-4-methvlimino-7-phenvl-3H-7H-Pvrrolo- r2.3-dlPvrimidine 

A mixture of 2,3,5.6-tetramethyl-7-phenyl-3H,7H-pyrrolo-[2,3-d]pyrimidin-4-one (o.4 g, 1 .5 mM) and phosphorous 

30 oxychloride (3 ml) was heated at 95"C for three hours. The mixture was cooled and the phosphorous oxychloride 
removed by distillation under reduced pressure. The last traces were removed by azeatroping with toluene (2 x 100 
ml) The residue was dissolved in ethanol (5 ml) and 33% methylamine in ethanol (4.5 ml) was then added dropwise 
with cooling The mixture was then stored at ambient temperature for 1 .5 hours and the solvent was then removed by 
evaporation The residue was partitioned between saturated sodium carbonate solution and methylene chloride. The 

35 organic layer was separated and the aqueous re-extracted with further methylene chloride (x 2). The combined organic 
extracts were treated with decolourising charcoal and dried over anhydrous magnesium sulphate. After filtration and 
removal of the solvent by evaporation the residual solid was triturated with boiling n-hexane (3 x 1 00 ml). The solvent 
was evaporated to give a solid which was recrystallised from n-hexane. There was thus obtained 2,3.5.6-tetramethyl- 
4-methylimino-7-phenyl-3H,7H-pyrrolo-[2,3Kl]pyrimidine (174 mg, 41.4% yield) as a white ^P; l, 32 " 1 ^ ' C ' 

40 microanalysis, found: C, 72.8; H, 7.0: N, 20.2%; C^H^ requires C, 72.8; H. 7.19: N, 20.0%: NMR: CDCI 3 : 2.05-2.1 
(3H, s, CH 3 ), 2.3-2.4(6H, d, 2 x CHa-pyrrole). 3.5(3H, s, N^H 3 ) : 7.2-7.55(5H. complex, aromatic). 
The starting material was prepared as follows:- 

A mixture of 2,5,6-trimethyl-7-phenyl-3H,7H-pyrrolo-[2,3-d]pyrimidin-4-one (1 .46 g, 5.8 mM) (N S Girgis et al, Syn- 
thesis 1985 p101-104). A mixture of potassium hydroxide flake (327 mg, 5.8 mM) and methyl iodide (0.54 ml, B 7 

45 mM) in ethanol (37 ml) was heated under reflux for 1 5 hours. A mixture of methyl iodide (0.5 ml) and potassium hydrox.de 
flake (0 3 g) was added and the reaction mixture heated under reflux for a further 3 hours. The solvent was evaporated 
and the residual solid suspended in water. The solid was collected by filtration and washed with water to give 2,3 5,6-te- 
tramethyl-7-phenyl-3H,7H-pyrrolo-[2,3-d]pyrimidin-4-one (1 .21 g, 78.5% yield) as a light foam solid, mj>. 215-217 C, 
NMR: DMSO-d 6 2.0-2.1(3H, s. CH 3 ), 2.3(3H, s, pyrrole Chy, 2.4(3H, s, pyrrole- CH 3 ), 3.4-3.5(3H, s, M-Chy, 7.3-7.6 

so (5H, complex, aromatic). 

Examples 4-7 

The procedure described in Example 3 was repeated using 2,3,5,6-tetramethyl-7-phenyl-3H,7H-pyrrolo-[2,3,-d] 
55 pyrimidin-4-one and the appropriate substituted amine in place of methylamine . There was thus obtained the following 
compounds of formula I (R2=R 3 =R S =R 4 = methyl). 
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TO 



IS 



20 



2S 



30 



Example 


R 1 


Recryst solvent 


M.Pt (°C) 


Yield (%) 


4 

5 
6 

1 7 - 


H 

n-propyl 

ethyl 

n-hexyl 


Hexane 
Hexane 
Hexane 
Hexane 


007-909 
106-109 
135-137 
124-125 


26.8 
26.6 
33.3 
45.8 



a ««« fin nlace of 2,3,5,6-tetramethyl-7-phenyl-3H,7H-pyrroio I*- °JW . - ^pynmidine - 2,3-d]pyn- 

7-phenyl-3H JH-pyrrolo-[2,3-d]pyr,m 1 d 1 n.4.one p 207 . 20 ' S . C; microanalysis, found: C. 71 .0, H 64 
7- heny.-3H-7H-pyrrolo-^^ £2 " 21(3H . s , C H 3 ), 2.4-2.5(3H, s, CH 3 ). 3.5-3.6 
N, 16.3%; C 15 H 15 N 3 requires C, 71.1. H 5J37J N. 
(3H, s. N-CHa). 7.25-7.6(5H, complex, aromat.c), 7.7 7.8(1 h. _J 

Example 9 



35 



40 



45 



(a) 


Tablet 


mgAablet 




Compound X 
Lactose Ph. Eur 
Croscarmellose sodium 
Maize starch 

Polyvinylpyrrolidone (5% w/v paste) 
Magnesium stearate 


50 
223.75 
6.0 
15.0 
2.25 
3.0 


(b) 


Capsule . 


mg/capsule 




Compound X 
Lactose Ph. Eur 
Magnesium stearate 


10 

488.5 
1.5 

' 



.CornpoundX-standsforatypioalcornpoundoftheformu,,.-,..^.^. 

in the preceding Example herein. rnrwen tional orocedures well known in the pharmaceutical art ine 



50 



55 



\ 

•r 
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• ^ SCHEME A *0 



■s 
(2- 



I 



\ w ^ TO* 

ten** * 




iOA (i) NaOHe, methanol, heat 

* (iii) aniline (appropriately 
i substituted) 

^ (i v) BZ NB, heat 

* R 1 

o > IM BH 3 .THF complex in TBF 

/oV^X / U> — — ■ 10X pd/c ' 

N>1/ VV^r \g.' ethanol, reflux 

LOT (vii) 30X H/C oiphenyl ether, reflux 

L3 
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Nrt x 



SCHEME B 



10 



15 



20 



25 



30 



35 



40 



45 



SO 



HO XX 




I® 



to) 



I 




OJ 



LOI 






s tents and conditions 

(i) NaOHE, methanol, heat 

(ii) P0C1 3 (excess), reflux 

(iii) aniline (approximately 
substituted) 

(iv) heat 

(v) IM BH 3 .THF complex, THF 

(vi) 2NHC1, ethanol ^reflux 

(vii) KOB, ethanol, R 1 



55 
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CHEMICAL FORMULAE 
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CHEMICAL FORMULAE CONT'D 
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Claims 

1 . A compound of formula I 



10 



IS 



or a 

pharmaceuticatly-acceptable salt thereof, wherein: 



20 R 1 is hydrogen, (1-8C)alkyl or phenyl(1-4C)aikyl; 

R2 is (1 -6C)alkyl. phenyld -4C)alkyl, (3-6C)cycloalkyl, (3-6C)cycloalkyl(l -4C)alkyl or phenyl; 
R3ishydrogen(16C)alkyl tP henyl( 

^andRS are independently selected from hydrogen and (l-6C)alkyl; and wherein the phenyl ring at position 
25 7 and/or one or more of said phenyl or benzene moieties may optionally be unsubstituted or substituted by 

one or more substrtuents independent^ selected from halogeno, (1 -4C)alkyl. (3*C)alkenyl, (1 
ano, trif luoromethyl, nitro. carboxy, (1 -4C)alkylamino, dialkylamino of up to six carbon atoms, (1 -4C)aIkyltnio, 
(l-4C)alkylsulphinyl, (1-4C)alkylsutphonyl and (1 -4C)alkylenedioxy; 

so but excluding those compounds in which the phenyl at position 7 ring is unsubstituted and 

(a) R\ R 3 , R 4 and R 5 are methyl, and R 2 is ethyl; 

(b) RMs hydrogen, R 2 and R 3 are phenyl and R 4 and R 5 are methyl; , u , u rtwl 
c Ri I hydrogen, R 3 , R 4 and R* are methyl and R 2 is phenyl, 3- or 4-methylphenyl, 2,6-dimethylphenyL 

35 4-ethylphenyl, 3-trifluoromethyl, 4-n-butylphenyl. 2-.3.or4-fluorophenylor2-or4< ; hlorophenyl; andthe.r phar- 

maceutically acceptable salts. 



40 



45 



2. A compound as claimed in claim 1 wherein: 

Ri is hydrogen, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, pentyl, hexyl, benzyl, 1 -phenylethyl 

J SrXl, Propyl, isopropy,, butyl, isobutyl, sec-butyl, cyclopropylethyl, ^^^f^ 
thyl, cyclopentylmethyl, cyclopentylethyl, cyclohexylmethyl, cyclohexylethyl, benzyl. 1 -phenylethyl, 2-phenyle- 
thyl, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, or phenyl; „K„„„ lat hwi 
R3 is hydro'gen'melhyl, ethyl, propyl isopropyl, butyl, isobutyl. sec-butyl, benzyl, \^^^t 
cyclopropyl cyclobutyl, cyclopentyl, cyclohexyl, cyclopropylmethyl, cyclopropylethy eye ^"tylmeUiyl, cy 
dobutylethyl, cyclopentylmethyl, cyclopentylethyl, cyclohexylmethyl, cyclohexylethyl, allyl, but-2-enyl, but- 
3-envl 2-methyl-2-propenyl, penteny! or phenyl; 

R4 and R* are independently selected from hydrogen, methyl, ethyl, propyl, isopropyl, butyl, isobutyl and sec- 
so butyl; 

and wherein the phenyl ring at posilion 7 and/or one or more of said phenyl or benzene moieties may optionally 
be uSutedor Substituted by one or more substituents independently selected from fluoro ch oro. bromo, 
m^thy S Topyl, allyl, 2-methy.-2-propenyl. methoxy, ethoxy, propoxy. cyano, trifluoromethy , n.tro carboxy 
m2Lmin y o, ethylamino. dimethylamino, diethylamino, methylthio, ethy.thio. methy.sulph.nyl, ethylsulphmyl. 
methylsulphonyl, ethylsulphonyl, methylenedioxy, isopropylidenedioxy. 

3. A compound as chimed in claim 1 wherein: F* is (1-6C)alkyl or benzyl; R* is (1-6C)alkyl. (3-6C)c y cloalky.(1-4C) 
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. u , as ia m RCtaiio* R4 and R5 are independently selected from hydrogen and (1 -4C)alkyl: and 
(l-4C)alkylsulphinyl, (1 -4C)alkylsulphonyl and (1 -4C)alkylenedioxy. 

' gSS5SSS=353£SS5 

halogeno, (1-4C)alkyl, and (l-4C)alkoxy. 
5. A compound of formula I 



or a pharmaceutically-acceptable salt thereof, wherein: 
Ri is hydrogen. (1 -8C)alkyl or phenyl(1 -4C)alkyl; 

R3 is hTdSn,(1-6C)a. k y.. P heny.(1-4C)a lk y,, (a-eOcycloalkyl. (S^OcycloalMd -4C)a. k y.. phenyl or (3-6C) 
^dWare independently selectedtrornhydrc^en^ 

7 and/or one or more of said phenyl or benzene mo.et.es m * <1-4C)alkoxy, cy- 

(1 ^'oalkylsulphinyl, (1 -4C)alkylsulphonyl and (1 -4C)alkylened.oxy. 

methyl ethyl, propyl, methoxy, ethoxy or propoxy. 
7. A compound as claimed in claim 1 which is selected from: 

2 3^imethyl^-methylimino-7-phenyl-3H.7Hwrrolo[2,3<J]pyrimidine; 

2 3 5 6-tetramethyl-4-methylimino-7-phenyl-3H.7H-pyrrolo-[2,3-d]pyr l mid,ne.. 

2 i 3'5 , 6-tetramethyl-4-imino-7-phenyl-3H,7H-pyrrolo-[2,3-d]pyrim.d.ne; 

2'3'5'6-tetramethyl-4-n- P rop y limino-7.phenyl-3HJH- P yrrolo-[23KJ]py™ 

2'3*56-tetramethyl-4-;thylimino-7-phenyl-3H,7H-pyrrolo-[2.3-d]pynm.d.ne 

3;5',6-trimethyl-4-imin^7-phenyl-3H,7H-pyrrolo-[2,3-d]pyrim.dine; 

or a pharmaceutically-acceptable salt thereof. 
8 A compound as claimed in any one of the preceding Cairns which is in the form of a sa,t setected from chloride, 
bromide, iodide, sulphate, nitrate and trifluoroacetate. 
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9. A process for the manufacture of a compound of formula !, 



OS 




Vv 



I 




or a pharmaceutically-acceptable salt thereof, and wherein R 1 , R 2 f R 3 , R 4 and R 5 as well as the optimal subsituents 
to the phenyl ring at position 7 have any of the meanings defined in any preceding claim which is characterised in 
that: 

a) a compound of formula II 



in which the phenyl ring at position 7 is suitably substituted is reacted with an alkylating agent of formula R 2 Z 
in which Z is a suitable leaving group; or 

b) a compound of formula IV 



in which the phenyl ring at position 7 is suitably substituted and wherein X is a suitable leaving group and W 
is a counter ion is reacted with an amine of formula R 1 NH 2 ; 

c) wherein the optimal substituents as defined for the compounds of formula I may be introduced prior or 
immediately following process a) or b) above by standard aromatic substitution reactions or generated by 
conventional group modifications; 

and whereafter when the compound of formula I is obtained as a base and a salt is required, reacting the compound 
of formula I with an acid which affords a pharmaceutically-acceptable anion; and where the compound of formula 
I is obtained as a salt and a base is required, reacting the salt with a base. 

10. A pharmaceutical composition comprising a compound as claimed in claim 1 or claim 5, or a pharmaceutical ly- 




II 




IV 
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acceptable salt thereof, in association with a pharmaceuticaily-acceptable diluent or carrier. 



11 . The use of a compound of formula I: 




(I) 



or a pharmaceutical^ acceptable salt thereof, wherein: 
R 1 is hydrogen, (l-BC)alkyl or phenyl(1-4C)alkyl; 

R2 is (l-6C)a!kyl, phenyl(1-4C)alkyl, (3-6C)cycloalkyl, (3-6C)cycloalkyl(1-4C)alkyl or phenyl; 

R3 is hydrogen, {1-6C)alkyl, phenyl(1-4C)alkyL (3-6C)cycloalkyl : (3-6C)cycloalkyl(1 -4C)alkyl, phenyl or (3-6C) 

alkenyl; 

R* and R 5 are independently selected from hydrogen and (1 -6C)alkyl; and wherein the phenyl ring at position 
7 and/or one or more of said phenyl or benzene moieties may optionally be unsubstituted or substituted by 
oneormoresubstituents independently selected from halogeno, (1-4C)alkyl, (3-6C)alkenyl, (1-4C)alkoxy, cy- 
ano, trifluoromethyl, nitro, carboxy, (1-4C)alkylamino, dialkylamino of up to six carbon atoms, (1-4C)aikyithio, 
(1 -4C)aikylsulphinyl, (1-4C)alkyisulphonyl and (1 -4C)alkylenedioxy; but excluding the compound in which R 1 , 
R3, R 4 and R 5 are each methyl, the phenyl ring at position 7 is unsubstituted and R 2 is ethyl, and its pharma- 
ceuticaily-acceptable salt, in the manufacture of a medicament for treating cardiovascular disorders associated 
with an inappropriately elevated heart rate in warm-blooded mammals. 



Patentanspruche 

1 . Verbindung mit der Formel I: 



Ri fur Wasserstoff, (1-8C)Alky! Oder Phenyl(1-4C)alkyl stent, 

R2 fur (1-6C)Alkyl, Phenyl(1-4C)alkyl, (3-6C)Cycloalkyl, (3-6C)Cycloalkyl(1-4C)alkyl Oder Phenyl steht, 
R3 fur Wasserstoff, (1-6C)Alkyl, Phenyl(l-4C)alkyl, (3-6C)-Cycloalkyl, (3-6C)Cycloalkyl(1 -4C)alkyl. Phenyl 
Oder (3-6C)-Alkenyl steht, . ou 

R4 und R5 unabhangig voneinander unter Wasserstoff und (1-6C)-Alkyl ausgewahlt sind ; und wobei der Phe- 
nyl-Ring in Position 7 und/oder einer Oder mehrere der Phenyl- Oder Benzol-Reste gegebenenfalls unsubsti- 
tuiert sind Oder mit einem oder mehreren Substituenten substituiert sein konnen. die unabhangig voneinander 
unter Halogen, (1-4C)Alkyl. (3-6C)Alkenyl, (1 -4C)Alkoxy, Cyano, Trifluormethyl, Nitro, Carboxy, (1-4C)Alky- 
lamino, Dialkylamino mit bis zu sechs Kohlenstoffatomen, (1 -4C)Alkylthio, (1-4C)Alkyte^finyl. (1-4C)Aikylsul- 
fonyl und (1 -4C)-Alkylendioxy ausgewahlt sind, 




I 



oder ein pharmazeutisch geeignetes Salz davon, in der: 
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4-Chlorphenyl steht, 
und deren pharmazeutisch geeigneten Salze. 
Verbindung nach Anspruch 1 , wobei: 

pi MM B« ~* "* ^ ' 

nylethyl. oder 2-Phenylethyl steht, cyciopropylethyl. Cyclobutylmethyl, Cyclo- 

R 2 fur Methyl. Ethyl. Propyl, Isopropyl, B 2;'^^ Benzyl. LPhenylethyl, 

butylethyl. Cyclopentylmethyl. c ^ n ^t2 ^Z\ *er Phenyl steht. 
2-Pheny.ethyl, Cyc.opropyl, Cyclobutyl. Benzyl, f-Phenylethyl, 2-Phe- 

R 3, Or Wasserstoff, Methyl. Ethy ^^^^^SUy^. Cyciopropylethyl. Cyc.obuty - 

sek.-Butyl ausgewahlt smd, 

und wobei der Phenyl-Ring in PosKion 7 ESS 

falls unsubstrtuiert sind oder m.t e.nem ode meh ererv Subs 6 Methoxy , E thoxy. Propoxy. 

voneinander unter Fluor. Ch.or. Brom, Dimethytemino. Diethylamino Methyl^. 

— ,soprop ~ auS9e " 

wahlt sind. . 

3 verbindung nach Anspruch 1, w.b e, "SJf^ 

(1 .4C)-alky.oderBenzy.steht. R^fur (1 -6C)A. k Y'^- 7 und/oder der Pheny.-Rest der Benzyl-Gruppe 

(1 -4C)Alkylendioxy ausgewahlt sind. 



4. 



( l -^L/jMi^yioi iu'v«jf — z> 

R3 for Wasserstoff oder (1-4C)Alkyl steht Ft* und R ^ "j 1 " 3 ;" 3 " 9 9 b {alls unsub stituiert ist oder mrt einem ode 



Alkoxy ausgewahlt sind. 
5. Verbindung mit der Formel I 
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Oder ein pharmazeutisch geeignetes Salz davon. wobei: 

Ri fur Wasserstoff, (1-8C)Atkyl Oder Phenyl(1-4C)alkyi steht. 

SSTsserS, (1-6C)Alky.. Phenyl (1 -4C)alKy,, (3.6C)-Cycloalkyl. (3-6C)C y cloalK y i(1-4C)alkyl, Phenyl 
Oder (3-6C)-Alkenyl steht, 

R* und R5 unabhangig voneinander unter Wasserstofl und (1-6C)-Alkyl ausgewahlt s.nd, und 

(l-4C)Alkylendioxy ausgewahlt sind. 

6 Verbindung nach Anspruch 5, wobei: R' fOr Wasserstoff, Methyl, Ethyl, Propyl, Isopropyl, Butyl, Isobutyl, sek.- 
Buw Pen?yl Oder Hexyl steht, R* fur Methyl steht, * fur Wasserstoff, Methyl, Ethyl, Propyl sopropyl, B yl, 
fsobutvl Se sek -Butyl steht, R 4 und R* unabhangig voneinander unter Wasserstoff, Methyl, Ethyl, Propyl, Iso- 
ropy ? Bmy sobuVund sek.-Buty. ausgewahlt sind, und wobei der Pheny.-F.ng in P^ion 7 , o.r n« 
LrmefJre der Phenyl- Oder Benzol-Reste gegebenenfalls ^-T^^Jl^'^S^ 
Substituenten substituiertsein konnen, die unabhangig voneinander unter Fluor. Chlor, Brom, Methyl. Ethyl, Propyl, 
Methoxy. Ethoxy oder Propoxy ausgewahlt sind. 

7. verbindung nach Anspruch 1, die unter folgenden ausgewahlt ist: 

2 3-Dimethyl-4-methylimino-7-phenyl-3H,7H-pyrrolo[2,3-d]-pyrimidin. 

2'35 6-Tetramethyl-4-methylimino-7-phenyl-3H,7H-pyrrolo-[2.3-d]-pyrimidin, 

2'3'5'6-Tetramethyl-4-imino-7-phenyl-3H.7H-pyrrolo-[2,3-d]-pyrimidin, 

2'3'5 , 6-Tetramethyl-4-n-propylimino-7-phenyl-3H 1 7H-pyrrolo-[2.3-d]-pyrimidin, 

2'3'5'6-Tetramethyl-4-eth y limino-7-phenyl-3H,7H-pyrrolo-[2,3-d]-pynmidin. 

2;3!5!6-Tetramethyl-4-n-hexylimino-7-phenyl-3H.7H-pyrrolo-[2,3-d]-pynm.din, 

3!5,6-Trimethyl-4-imino-7-phenyl-3H.7H-pyrrolo-[2,3-d]-pyrimidin, 

oder einem pharmazeutisch geeigneten Salz davon. 
8 Verbindung nach einem der vorhergehenden AnsprOche, die in Form eines unter Ch.oriden, Bromiden-, lodiden-, 
Sulfaten-, Nitraten- und Trifluoracetaten ausgewahlten Salzes vorliegt. 

9. Verfahren zur Herstellung einer Verbindung mit der Formel I: 

haben : da& dadurch gekennzeichnet ist, daG: 
a) eine Verbindung mit der Formel II 
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10 




II 



in welcher der Phenyl-Ring in Position 7 geeignet substituiert ist, mit einem Alkylierungsmittel mit der Formel 
R2Z, in der 2 fur eine geeignete Austrrttsgruppe steht, umgesetzt wird, Oder 



■is 



b) eine Verbindung mit der Forme! IV 



20 



25 



30 



35 



40 



YV. 



IV 



in welcher der Phenyl-Ring in Position 7 geeignet substituiert ist und XfOr eine geeignete Austrittsgruppe steht 
und W ein Gegenion ist, mit einem Amin mit der Formel R 1 NH 2 umgesetzt wird. 

c) wobei die wahlfreien Substituenten. die tOr die Verbindungen mit der Formel I definiert sind. vor oder un- 
mittelbar nach den obigen Verfahren a) oder b) durch aromatische Standardsubstitutionsreakt.onen e.ngefuhrt 
oder durch herkommliche Gruppenmodifikationen erzeugt werden konnen, 

wenn die Verbindung mit derFormel I als Base erhalten wird und ein Salz erforderlich ist die Verbindung mil der 
Formel I mit einer Saure, die ein pharmazeutisch geeignetes Anion listen, umgesetzt w,rd, und «™nd£WM£ 
dung mit der Formel I als Salz erhalten wird und eine Base erforderlich ist. das Salz mrt einer Base umgesetzt wird. 

10. Pharmazeutische Zusammensetzung, die eine Verbindung nach Anspruch 1 5. oder e in P^« u, ' sch 
geeignetes Salz davon, in Verbindung mit einem pharmazeutisch geeigneten Streckm.ttel oder Tragermrttel ant- 

halt. 

11. Verwendung einer Verbindung mit der Formel I: 



45 



SO 



(i) 



55 



oder eines pharmazeutisch geeigneten Salzes davon, in der 
Ri fQr Wasserstoff, (1-8C)Alkyl oder Phenyi(1-4C)alkyl steht, 
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Oder (3-6C)-Alkenyl stent, ■ ausaewahlt sind. und wobei der Phs- 

R4 und R* unabhangig voneinander urrfer Was h serst f "^^^^^ gegebenenfalls unsubsti- 

fonyl und (1 -4C)-Alkylendioxy ausgewahlt sind, 

ict in nor ri R3 r4 un d R 5 ieweils fur Methyl stehen. der Phenyl-Ring in 
wobei die Verbindung ausgenommen ist, in der R , R , R una i h jewe tes Sa , Zi zur Herstellung 

bei Warmblutern verbunden sind. 



Revendications 

1. Compose de formule I 




ou un de ses sels pharmaceutiquement acceptables, formule dans laquelle : 

en C 3 a C 6 )-(alkyls en C, a C 4 ) ou phenyle ; Dh6nvKa | k yle en C, a C 4 ). cycloalkyle en C 3 a C 6 . 

R3 rspresente I'hydrogene, un groupe alkyle en C, a C 6 , phenyl (amyie e , 
rcvcloalkvle en C 3 a C 6 )-(alkyle en C, a C 4 ), phenyls ou alcenyle en C 3 a C 6 

( ^£n eW* fndjndamment, entre W^Z^Z™^ 
atdanslaquellelenoyauphenyleenpositionyet/ouunou^ 

peuvent etre facurtativement non subst,tues ^^^^^^^ en C, a C 4 . cyano, 
damment, entre des substituants halogeno. alkyle en C, £*^ 8 ™ six ato mes de carbone, 

2-. 3- ou 4-fluorophenyle ou 2- ou 4-chlorophenyle ; 
et leurs sels pharmaceutiquement acceptables. 

Compose suivant la revendication 1 , dans lequel : 

R. represente .'hydrogens, un groupe methyls, ethyle, propyls, isopropyle, buty.e, isobutyk, sec.-buty.e ; pen- 
tyls. hsxyls, bsnzyle, 1-phsnylsthyle ou 2-phenylethyle ; 
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R 2 represente un groupe methyle, ethyle, propyle, isopropyle, butyle, isobutyle, sec.-butyle, cyclopropyiethyle, 
cyclobutylmethyle, cyclobulylethyle, cyclopenlylmethyle, cyclopentylethyle, cyclohexylmethyle, cyclohexyie- 
thyle, benzyle, 1-phenyiethyle, 2-ph6nyl§thyle, cyciopropyle, cyclobutyle, cyclopentyle, cyclohexyle ou 
phenyle ; 

R 3 represents I'hydrogene, un groupe methyle, ethyle, propyle, isopropyle, butyle , isobutyle, sec.-butyle, ben- 
zyls, 1 -phenyiethyle, 2-phenylethyle f cyciopropyle, cyclobutyle. cyclopentyle, cyclohexyle, cyclopropylmethy- 
le, cyclopropyiethyle, cyclobutylmethyle, cyclobulylethyle. cyclopentylmethyle, cyclopentylethyle, cyclohexyl- 
methyle, cyclohexylethyle, allyle, but-2-enyle, but-3-enyle ; 2-methyl-2-propenyle, pentenyle ou phenyle ; 
R 4 et R 5 sont choisis, independamment, entre I'hydrogene, des groupes methyle, ethyle, propyle, isopropyle, 
butyle, isobutyle et sec.-butyle ; 

et dans lequel le noyau phenyle en position 7 et/ou un ou plusieurs des groupements phenyle ou benzeniques 
peuvent etre facultativement non substitues ou substitues avec un ou plusieurs substituants choisis, indepen- 
damment; entre des substituants fluoro : chloro, bromo, methyle, ethyle, propyle, allyle, 2-m6thyl-2-propenyle I 
methoxy, ethoxy, propoxy, cyano, trifluoromethyle, nitro, carboxy, methylamino, ethyiamino, dim ethyiamino, 
diethylamino, methylthio, ethylthio, methylsulfinyle, ethylsulfinyle, methylsulfonyle, ethylsulfonyle. methyie- 
nedioxy, isopropylidenedioxy. 

Compose suivant la revendication 1, dans lequel : R 1 represente un groupe alkyle en C 1 k C 6 ou benzyle ; R 2 
represents un groupe alkyle en k C s , (cycloalkyle en C 3 k C 6 )-(alkyle en C n k C 4 ) ou benzyle ; R 3 represente 
un groupe alkyle en C, k C 6 ; R 4 et R 5 sont choisis, independamment, entre I'hydrogene et un groupe alkyle en 
C^kC A ; et dans lequel le noyau phenyle en position 7 et/ou le groupement phenyls du groupe benzyle sont non 
substitues ou substitues avec un ou plusieurs substituants choisis, independamment. entre des substituants 
halogeno, alkyle en a C 4l alcenyle en C 3 k C 6 , alkoxy en k C 4 , cyano, trifluoromethyle, nitro, carboxy, 
alkylamino en C 1 k C 4 , dialkylamino ayant jusqu'& six atomes de carbone, alkylthio en k C 4 , alkylsulfinyle en 
C T a C 4 , alkylsulfonyle en 0^ k C 4 et alkylenedioxy en C t k C 4 . 

Compost suivant la revendication 1 ou 2, dans lequel : R 1 represente I'hydrogene ou un groupe alkyle en C 1 k 
C 6 ; R 2 represente un groupe alkyle en C 1 k C 4 ; R 3 represente I'hydrogene ou un groupe alkyle en C-, k C 4 ; R 4 
et R 5 sont choisis : independamment. entre I'hydrogene et un groupe alkyle en C-, k C 4 ; et dans lequel le noyau 
phenyle en position 7 peut etre facultativement non substitue ou substitue avec un ou plusieurs substituants choisis, 
independamment, entre des substituants halogeno, alkyle en C-, k C 4 et alkoxy en C-, k C 4 . 

Compose de formule I . 



ou un de ses sels pharmaceutiquement acceptables, formule dans laquelle : 

R 1 represente I'hydrogene, un groupe alkyle en k C 8 ou phenyl-(alkyle en 0^ k C 4 ) ; 
R 2 represente un groupe methyle ; 

R 3 represente I'hydrogene, un groupe alkyle en C 1 k C 6 , phenyl-(alkyle en k C 4 ), cycloalkyle en C 3 k C 6 , 
(cycloalkyle en C 3 a C 6 )-(alkyle en C 1 k C 4 ), phenyle ou alcenyle en C 3 k C 6 ; 
R 4 et R 5 sont choisis, independamment, entre I'hydrogene et un groupe alkyle en Cj k C 6 ; 
et dans lequel le noyau phenyle en position 7 et/ou un ou plusieurs desdits groupements phenyle ou benze- 
niques peuvent etre facultativement non substitues ou substitues avec un ou plusieurs substituants choisis, 
independamment, entre des substituants halogeno, alkyle en k C 4 , alcenyle en C 3 k C 6 , alkoxy en C t k 
C 4 , cyano, trifluoromethyle, nitro, carboxy, alkylamino en C-, k C 4 , dialkylamino ayant jusqu'S six atomes de 
carbone, alkylthio en C, k C 4 , alkylsulfinyle en C 1 a C 4 , alkylsulfonyle en C t k C 4 et alkylenedioxy en C, k C 4 . 
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6 Compose suivant la revendication 5, dans lequel : R 1 represente I'hydrogene, un groupe methyle, ethyl , propyle, 
isopropyle butyle. isobutyle, sec.-butyle, pentyle ou hexyle ; R* est un groupe methyle ; R 3 represente I'hydrogene, 
un groupe methyle, ethyle, propyle, isopropyle, butyle, isobutyle ou sec.-butyle ; R* et R* sont chois.s, indepen- 
damment. entre I'hydrogene. les groupes methyle. ethyle, propyle, isopropyle, butyle, isobutyle et sec.-butyle : 
5 et dans lequel le noyau phenyle en position 7 et/ou un ou plusieurs desdits groupements phenyle ou ben- 

zeniques peuvent etre facultativement non substitutes ou substitues avec un ou plusieurs substituants choisis. 
independamment, entre des substituants fluoro, chloro, bromo, methyle, ethyle, propyle, m6thoxy. ethoxy et pro- 
poxy. 

10 7. Compos6 suivant la revendication 1 , qui est choisi entre les composes suivants : 

2,3-dim6thyl-4-m6thylimino-7-ph6nyl-3H,7H-pyrrolo[2,3-d]pyrimidine; 
2!3 ( 5,6-tetramethyl-4-m6thylimino-7-ph6nyl-3H,7H-pyrrolo[2,3-d]pyrimidine; 
2!3i5i6-t6tram6thyl-4-imino-7-ph6nyl-3H,7H-pyrroIo[2 t 3-d]pyrimidine; 
is 2!3 ) 5,6-tetramethyl-4-n-propylimino-7-ph6nyl-3H,7H-pyrrolo[2 J 3-d]pyrimidine; 

2!3,5,6-tetramethyl-4-ethylimino-7-phenyl-3H,7H-pyrrolo[2 l 3-d]pyrimidine; 
2!3!5!6-t6tramethyl-4-n-hexyiimino-7-phdnyl-3H,7H-pyrrolo[2 j 3-d]pyrimidine; 
3 ! 5!6-trimethyl-4-imino-7-phenyl-3H,7H-pyrrolo-[2 J 3-d]pyrimidine; 
ou un de ses sels pharmaceutiquement acceptables. 

8. Compose suivant t'une quelconque des revendicattons precSdentes. qui est sous forme d'un sel choisi entre chlo- 
rure, bromure, iodure ; sulfate, nitrate et trifluoracetate. 

9. Procede pour la production d'un compose de formule I, 
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ou d'un de ses sels pharmaceutiquement acceptables, formule dans iaquelle R\ R 2 , R 3 , R 4 et R5 a.nsi que les 
substituants facultatifs sur le noyau ph6nyle en position 7 repondent k n'importe lesquelles des definrtions men- 
40 tionnees dans I'une quelconque des revendications precedentes, qui est caract6nse en ce que . 



a) un compose de lormule II 

45 (C f* 




II 



dans Iaquelle le noyau phenyle en position 7 est substitu6 convenablement, est amen6 k reagir 
d'alkylation de formule R 2 Z dans Iaquelle Z represente un groupe partant convenable ; ou 
b) un compose de formule IV 
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IV 



dans laquelle le noyau phenyls en position 7 est substitue convenablement X represente un groupe partant 
convenable et W represents un ion complementaire, est amene a reagir avec une amine de formule R 1 NH 2 ; 
les substituants facultatifs definis pour les composes de formule I pouvant dtre introduits avant ou immedia- 
tement apres la mise en oeuvre du procede a) ou b) ci-dessus par des reactions classiques de substitution 
aromatique ou bien peuvent §tre engendres par des modifications de groupe classiques ; 
puis, lorsque le compost de tormule I est obtenu sous forme d'une base et un sel est requis, le compose de 
formule I est amene a r6agir avec un acide qui donne un anion pharmaceutiquement acceptable ; et, lorsque 
le compost de formule I est obtenu sous forme d'un sel et une base est requise, le sel est amene* a reagir 
avec une base. 

10. Composition pharmaceutique comprenant un compose suivant la revendication 1 ou la revendication 5, ou un de 
ses sels pharmaceutiquement acceptables, en association avec un diluant ou support pharmaceutiquement ac- 
ceptable. 

11. Utilisation d'un compose de formule I : 



ou d'un de ses sels pharmaceutiquement acceptables, formule dans taquelie : 

R 1 represente I'hydrogene, un groupe alkyle en C 1 a C 8 ou phenyl-(alkyle en Cj a C 4 ) ; 

R 2 represente un groupe alkyle en O, a C 6 , phenyl-(alkyle en a C 4 ), cycloalkyle en C 3 a C 6> (cycloalkyle 

en C 3 a C 6 )-(alkyle en C t a C 4 ) ou ph$nyle ; 

R 3 represente I'hydrogene, un groupe alkyle en a C 6 , pheny!-(alkyle en a C 4 ), cycloalkyle en C 3 a C 6 , 
(cycloalkyle en C 3 a C 6 )-(alkyle en C n a C 4 ), pheYiyie ou alc6nyle en C 3 a C 6 ; 
R 4 et R 5 sont choisis, independamment, entre I'hydrogene et un groupe alkyle en a C 6 ; 
et dans laquelle le noyau phenyle en position 7 et/ou un ou plusieurs desdits groupements phenyle ou ben- 
zeYiiques peuvent Strefacultativement non substitues ou substitu6s avec un ou plusieurs substituants choisis. 
independamment, entre des substituants halogeno, alkyle en a C 4i alcSnyle en C 3 a C 6 , alkoxy en a 
C 4 , cyano, trifluoromethyle, nitro, carboxy, alkylamino en a C 4 , dialkyiamino ayant jusqu'a six atomes de 
carbone. alkylthio en C, a C 4 , alkylsulfinyle en C-, a C 4 , alkylsulfonyle en a C 4 et alkylenedioxy en C n a 
C 4 ; mais a ('exclusion du compose dans lequet R 1 , R 3 , R 4 et R 5 reprSsentent chacun un groupe methyle, le 
noyau phenyle en position 7 est non substitue et R 2 represente un groupe ethyle, et de ses sels pharmaceu- 
tiquement acceptables ; dans la production d'un medicament destine au traitement d'affections cardiovascu- 
laires associees a une frequence cardiaque excessivement elevee chez des mammiferes a sang chaud. 
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